Dengue Fever is an endemic disease that occurs throughout the year. It is caused by the dengue virus and is transmitted by mosquitoes, especially Aedes aegypti. Weather factors such as temperature, rainfall, and humidity are the optimal conditions for mosquitoes to breed. The purpose of this research is to know the relationship of dengue fever with weathers factors (temperature, rainfall, and humidity) in Daerah Khusus Ibukota (DKI) Jakarta in 2008-2016. This research is descriptive with ecological study design. The data source is secondary data from DKI Jakarta Health Office for Dengue Hemorrhagic Fever case and Jakarta Central Bureau of Statistics for climate data. Correlation test is used to know the strength and direction of the relationship between independent variable and dependent variable. The results show a significant relationship between weather variables that have been studied; temperature (p-value <0.05, r = -0.264), rainfall (p-value <0.05, r = 0.210), and humidity (p-value <0.05, r = 0.504); and dengue fever cases in DKI Jakarta in 2008-2016. In conclusion, there are two weather variables that have a positive correlation to dengue fever cases; they are rainfall and humidity. While the temperature has a negative correlation. The highest correlation to dengue fever cases is humidity it is strong. While others such as temperature and rainfall are in the category of moderate and weak correlation, respectively.
Introduction
Dengue fever is an infectious disease caused by one of four different dengue virus and transmitted by mosquitoes, especially Aedes aegypti and Aedes albopictus found in tropical and subtropical regions [1, 2] . In tropical and subtropical areas, Dengue fever is an endemic disease that occurs throughout the year, especially during the rainy season when optimal conditions for mosquitoes multiply and usually large numbers of people will be infected in a short time (epidemic) [3] . The disease is still one of the world's health problems because it is estimated to affect 200-500 million people annually and other studies suggest dengue prevalence, counting 3.9 billion people in 128 countries at risk of dengue virus infection [2] .
The 3rd IMOPH & the 1st YSSOPH Dengue fever is one of the most painful diseases of climate change [5] . It is estimated that this disease will explode in 2080, about 6 billion people will be at risk of contracting dengue as a consequence of climate change, compared to 3-5 billion people if the climate remains unchanged. It can be said that global warming contributes to the disease of the vector [2.6] . Climate change affects the development of mosquito vector causes of dengue through various ways such as weather elements that affect the metabolism, growth, development, and population of these mosquitoes and rainfall with relatively long irradiation affect the habitat of the mosquito breeding [7] [8] [9] .
The increased of rainfall will elevate the humidity and the temperature level. This will support all mosquitos activity including prolonged life and reproduction. Aedes aegypti vectors will grow optimally at temperatures of 20 0 -28 ∘ C. Longer mosquitoes increase the chances for dengue virus to resolve its extrinsic incubation period. If the mosquito becomes more infectious toa warmer temperature, it has a greater chance of infecting humans before they die [3] .
Indonesia is one of the countries in the tropics and one of the dengue-endemic countries in Southeast Asia. Recorded in 2015, as many as 126.675 dengue fever patients in 34 provinces in Indonesia and 1.229 of them died. The number is higher than the year 2014 as many as 100.347 people with dengue fever, and 907 patients died [4] . DKI Jakarta Province is one of the provinces with a high number of dengue fever cases. DKI Jakarta Province is the third province in Java with an incidence rate of DHF of 48.67 per 100.000 population [4] . The high population and weather changes in DKI Jakarta, especially in the rainy season with high rainfall, ideal air temperature, and appropriate relative humidity, are perfect spaces to support mosquito breeding and breeding sites and the increasing population of Aedes aegypti mosquitoes [4] . This study uses three weather variables that become independent variables, namely temperature, humidity and rainfall that aims to determine the effect of weather factors on the occurrence of dengue cases in DKI Jakarta 2008-2016.
Methods
This study was conducted in DKI Jakarta due to the number of dengue fever cases and the availability of dengue fever case data throughout nine years (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (table  1) , plus the total area of DKI Jakarta covering 662.33 km² with the entire population of DKI Jakarta 10.187. 595 people [10] with a population density of 1 km2 on average there were 15.105 inhabitants. Population density factors may affect the incidence of dengue fever. This research is quantitative with descriptive analysis using ecological design study. Knowing the effects of weather factors affecting Dengue fever cases in Jakarta 2008-2016.
The data used in this study is secondary data from 2008 to 2016 on a monthly basis. Data on Dengue fever incidence were from DKI Jakarta Health Office and climate data, mean temperature, mean rainfall, and cumulative humidity came from Jakarta Central Bureau of Statistics taken from data of Meteorology Climatology and Geophysics Agency. Data on rainfall and dengue incidence are presented in table form described as monthly change for nine years (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) . Statistical analysis used is correlation analysis to answer the correlation between weather factor with dengue fever case, where the relationship direction, and how significant the correlation and reason of DKI Jakarta many incidents and its cause factor. In this study used the Pearson test with numerical measurement scale as well as normally distributed data and the alternative test is the Spearman test if the data is not normal [11] . 
Results
The number of Dengue fever cases in Jakarta during the period of 2008-2016 shows an increase in incidence every year [12] . Recorded cases of Dengue fever in Jakarta for nine years as many as 197.475 people who suffer (table 1) . The highest number of cases was 39.658 cases, occurred in 2016 and the most areas with dengue fever cases were East Jakarta. Description of the incidence of dengue fever cases is in table 1. The result of the correlation between temperature, rainfall, and humidity shows that they have a significant relationship to Dengue fever during 2008-2016 in DKI Jakarta. Weather and climate affect the pathogenesis of different diseases and in different ways. One of the effects of climate change is on the potential increase in the incidence of mosquito-borne diseases such as malaria, filariasis, Japanese encephalitis, and dengue fever. Changes in temperature, humidity and wind speed can increase populations, prolong life and expand the spread of vector, increasing in cases of infectious diseases such as malaria, dengue fever, schistosomiasis, filariasis and pes [13] .
From correlation analysis, it shows that rainfall and humidity has a positive correlation to dengue fever cases. While temperature has a negative relationship. The highest correlation value is humidity with a strong category. While the other is the temperature and rainfall is in the category of moderate and weak correlation (table 2). After that,t the temperature rose in October between 29 ∘ C-30.2 ∘ C where the number of Dengue fever incidence decreased during this period. The temperature dropped again in November-January between 26 ∘ C-28 ∘ C and the number of dengue cases increased.
Temperature picture affects the occurrence of dengue fever described in Figure 2 . There is a significant correlation between temperature and incidence of dengue fever in DKI Jakarta 2008-2016 (p = 0.005; r = -0,264), and lower temperature has a negative association with dengue fever occurrence, a higher case occurs. Temperature variations have an impact on reproduction and survival of mosquitoes.
Rainfall that declined in Jakarta during 2008-2016 tends to show the same pattern, which increases at the beginning of the year ( January-April), then down in mid-year (MaySeptember) and back up at the end of the year (starting October -December ). Rainfall> 200mm occurred at the beginning of the year followed by an increase in dengue cases DOI 10 .18502/kls.v4i10.3719
Page 187
The 3rd IMOPH & the 1st YSSOPH in those months and decreased after rainfall decreased in mid-year then increased again at the end of the year. The potential impact of rain can lead to the occurrence of water puddles that become a place of mosquito breeding. The rainfall picture affecting the incidence of dengue fever is illustrated in Figure 3 .
Statistically, there was a significant correlation between the incidence of dengue fever and rainfall in DKI Jakarta during 2008-2016 (p = 0.001; r = 0.210) with positive correlation. The results of this study are in line with studies in Cambodia and Thailand [14, 15] . Rainfall that occurred in Jakarta for nine years significantly affects the incidence of dengue fever in 0-3 months beginning of the year. The requires intensive mosquito control and supervision during periods with high rainfall. However, it should be noted other supporting factors such as temperature, humidity and environment also determine the case of dengue fever that occurs. Air humidity in DKI Jakarta during the period 2008-2016 ranged from 62% -86.8%. The highest humidity occurred in February 2016, and the lowest occurred in September 2012. Description of the incidence of dengue fever with humidity shown in Figure 4 . Statistically shows the relationship between dengue fever case and humidity (p = 0.005; r = 0,504) with positive correlation. Humidity does not directly affect the incidence rate Dengue fever but affects the age of mosquitoes because humidity less than 60% will cause the evaporation of water from the mosquito body that shorten the life of the mosquito [7, 16] .
Discussion
Dengue fever occurs in many cities such as Jakarta. The rainy season in DKI Jakarta cases of dengue fever increases, this is because DKI Jakarta area is densely populated. The spread of Aedes aegypti mosquitoes is influenced by population density because the closer the distance between homes the more easily the mosquito spreading mosquitoes is estimated to be 50-100 meters.
DKI Jakarta area that many cases of dengue fever in East Jakarta (table 1) this is because East Jakarta is a densely populated area among other areas of DKI Jakarta, other than that East Jakarta area is a lowland area that is located not far from the beach and has more vegetation many of which allow the life of mosquitoes to breed more quickly. The East Jakarta area also has the largest and most extensive cemetery, where the tomb area is one of the places with high dengue fever spreading. In the area of the tomb found flower pots from soil or ceramics that contain water that is rarely cleaned or drained. In addition to the area of the grave found plastic waste bottles and trees with leaves/stem that allows a water reservoir in the rain and a breeding place Aedes aegypti mosquitoes.
The link between the weather and dengue fever case in DKI Jakarta during the period 2008-2016 is very close. Environment and weather and humidity factors due to the monsoon can extend the life of the Aedes aegypti mosquito [2] . Rain affects the increase of air relative humidity and the increasing number of mosquito breeding places.
Temperature affects the incidence of dengue large enough in the population dynamics of mosquitoes. Temperatures can have a good impact on the condition of mosquito eggs to hatch [17] . This ecological process resulted in larger populations of Aedes mosquitoes, faster-replicating viruses, greater transmission risk, and led to an increase in dengue incidence [17] . Aedes aegypti mosquitoes potentially spread the infection at a temperature of 20 ∘ C and did not affect the average high temperature of 30 ∘ C [18] . Figure 2 describes the temperature in Jakarta is highly optimized for mosquitoes breeding temperatures above 300C, and relative humidity less than 60% decreases the mosquito oviposition level [16] The impact of monthly rainfall on Dengue in DKI Jakarta for nine years (2008-2016) positively influences this because long periods of moderate rain will add breeding places and thus increase the risk of the mosquito population. Rainfall can generally make the habitat of mosquitoes grow a lot. Otherwise,e the decrease of rain can drive larva and pupa to breed [19, 20] . Rainfall in DKI Jakarta during the period 2008-2016 has fluctuated (Figure 3 ). This is because moisture in the Jakarta area has a monsoon type, which is a type of rain that is marked by a concave graph and has two rain peaks between November-December and January-March [21] . Average rainfall that occurred at the beginning of the year ranged from 254 mm -667 mm and followed by a high incidence of dengue fever cases.
High humidity along with optimum temperature can increase vector breeding while low humidity decreases the effectiveness of mosquitoes for survival [17] . DKI Jakarta area has good moisture for mosquito breeding. The average thickness in Jakarta ranges from 70% -80% (Figure 4 ). Research on this is also done in several locations, the incidence of dengue is associated with moisture and pressure vapor [22, 23] . Variations in moisture and precipitation, as well as temperature, also play an essential role in terms of their effect on mosquito populations (17) . The influence of humidity and rain also affects the age of mosquitoes. Humidity < 60% of short mosquito life (potency as vector decreasing). At 85% humidity,y female mosquitoes will reach 104 days, while the age of male mosquitoes 68 days and at humidity 60% age of mosquitoes will be short and not become vector because not enough time to transfer the virus from the stomach to its salivary glands [24] .
Conclusions
Dengue fever cases that occurred during the period of 9 years (2008-2016) in DKI Jakarta most in the months at the beginning of the year ( January -April) is supported by weather factors (temperature, rainfall, and humidity) that affect the acceleration of mosquitoes as a vector for the breed. Weather factor in this research which has strong category is humidity and supported by optimum temperature factor and relatively high rainfall causing DKI Jakarta area prone to dengue disease.
